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INTRODUCTION
$G$ $(\pi, H_{\pi})$ ( )Whittaker
. $G$ quasi split , $N$
Whittaker $N$ Jacquet Jacquet ,
.
associated variety Whittaker (Kostant,
Vogan) , .
$G$ $\pi$ , ,
associated varieties ,
(Matumoto Yamashita ).
$G$ real , $\pi$ generic
Gelfand-Graev (Yamashita) , $\pi$ Lie(G)
:
$G=\mathrm{S}\mathrm{p}(n, \mathbb{R})$ Siegel $P=MN$ . $G$
Aq $(\lambda)$ , abelian $n$ , $\mathbb{C}$) $\theta$-stable
$\mathrm{q}=\mathrm{q}_{\mathrm{i}}(0\leq \mathrm{i}\leq n)$ . $n$
$h$ $N$ $\psi=\psi_{h}$ ,
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Theorem. $n=2l$ even . Siegel $A_{\mathrm{q}_{i}}(\lambda)$
$h$ Siqel- Whittaker , $h$ $A_{\mathrm{q}_{\iota}}(\lambda)$
(wave front set) .
$\chi$ , 1 .
, Siegel Sp $(21, \mathbb{R})$ Siegel
. Siegel-Whittaker
KK vectors $f(g)$ Jacquet
$J^{\psi}(f)(g)= \oint_{N}\psi_{h}(n)^{-1}f(wng)dn$ , $w=(\begin{array}{ll}0_{n} 1_{n}-1_{n} 0_{n}\end{array})$
. $\{I(\nu)|\nu\in a_{\mathbb{C}}^{*}\}$
Jacquet Yamashita Wallach ,
$-P$ $\iota/\in$ Whittaker ,
.
$\psi_{h}$-Jacquet ,
. , Jacquet , ,
Siegel-Eisenstein , Fourier Siegel, Maass
, Shimura
[S82], [SOO]
. wave front set
Whittaker ( )
, .
non-tempered wave front set Whittaker
, .
, non-tempered , vector
.
: $g$ $\delta(g)$ , $\sigma(g)$ . $x$
$\mathrm{e}(x)=\exp(2\pi \mathrm{i}x)$ . $n\geq 1$ $\kappa=\kappa_{n}=\frac{n+1}{2}$ .
I. CONFLUENT HYPERGE OMETRIC FUNCTIONS
G. Shimura [S82] . $n$ $S$ ,
$S_{+}$ . $S$ . $n$
84
$h\in S$ $(y, \alpha, \beta)\in S_{+}\mathrm{x}\mathbb{C}^{2}$
$\xi(y, h,\cdot\alpha, \beta)=\oint_{S}\mathrm{e}^{-\sigma(hu)}\delta(u+\mathrm{i}y)^{-\alpha}\delta(u-iy)^{-\beta}du$
. $\mathrm{R}e(\alpha+\beta)>2\kappa-1$ ,
. Siegel, Maass $\mathrm{S}\mathrm{p}(n)$
Siegel-Eisenstein Fourier .
$n=1$ , ${\rm Re}(\alpha)>0,$ ${\rm Re}(\beta)>0,$ ${\rm Re}(\alpha+\beta)>1$




$i^{\beta-\alpha}(2\pi)^{\alpha+\beta}\Gamma(\alpha)^{-1}\Gamma(\beta)^{-1}h^{\alpha+\beta-1}e^{-2\pi hy}\sigma(4\pi hy, \alpha, \beta)$ for $h>0_{2}$
$i^{\beta-\alpha}(2\pi)^{\alpha+\beta}\Gamma(\alpha)^{-1}\Gamma(\beta)^{-1}|h|^{\alpha+\beta-1}e^{-2\pi|h|y}\sigma(4\pi|h|y, \beta, \alpha)$ for $h<0$ ,
$i^{\beta-\alpha}(2\pi)^{\alpha+\beta}\Gamma(\alpha)^{-1}\Gamma(\beta)^{-1}\Gamma(\alpha+\beta-1)(4\pi y)^{1-\alpha-\beta}$ for $h=0$ ,
([S75]).
$\sigma(y, \alpha, \beta)=\oint_{0}^{\infty}(u+1)^{\alpha-1}u^{\beta-1\prime}e^{-yu}du$
$=y^{-\beta} \int_{0}^{\infty}(1+y^{-1}t)^{\alpha-\mathrm{I}}t^{\beta-1}e^{-t}dt$ , $y>0,$ $\alpha,$ $\beta\in \mathbb{C}$ .
$\alpha\in \mathbb{C},$ ${\rm Re}(\beta)>0$ . Siegel $t\mathrm{h}[\mathrm{S}i]$ ,
Hankel , $\sigma$ $(\alpha, \beta)\in \mathbb{C}\mathrm{x}\mathbb{C}$
contour
$-2 \mathrm{i}\sin(\pi\beta)\sigma(y, \alpha, \beta)=y^{-1}\oint_{\infty}^{(0+)}(1+y^{-1}t)^{\alpha-1}(-t)^{\beta-1}e^{-t}dt$




$\omega(y, \alpha, \beta)=\omega(y, 1-\beta, 1-\alpha)$
65
.
, , Kauffiold [K]
$n=2$ , ( )
$S\mathrm{c}$ , Shimura $n$
; [882], Theorem 42.
, , , .
Theorem. (Shimura) $h\in S$ , $p,$ $q$ ,










$\mathrm{I}\mathrm{I}.$ DEGENERATE PRINCIPAL SERIES OF $\mathrm{S}\mathrm{p}(n,$ $\mathbb{R})$
S. T. Lee [L] . $G=\mathrm{S}\mathrm{p}(n, \mathbb{R})$ , $P$ $G$ Siegel
. $g\in G$ Iwasawa $g=n\cdot m(a)k,$ $a\in \mathrm{G}\mathrm{L}_{n}(\mathbb{R})$ ,
. $|a(g)|=|\delta(a)|$ . well-defined .
$s\in \mathbb{C}$ $G$ $P$ ,
$I(s-\kappa)=$ { $f$ : $Garrow \mathbb{C}|$ smooth, $f(pg)=|a(p)|^{s}f(g)$ }
G . $G$ $K\simeq U(n)$
. hobenius
Lemma. $I(s-\kappa)$ $K$-types 1 .
.
B6
Siegel $I(s$ -\kappa $)$ ( ) wave front set $\mathfrak{n}^{*}(\mathfrak{n}$
$P$ Lie ) $\mathrm{B}^{*}=\epsilon \mathrm{p}(n, \mathbb{R})^{*}$
. $n+1$ . $\simeq \mathfrak{g}^{*}$
. $I(s-\kappa)$ wave front set $n+1$
signed Young tableaux( Jordan block)
, $Jord(2^{i,+}2^{n-i,-}),$ $0\leq \mathrm{i}\leq n$ , .





[L] , , $I(s)$
:
(i) $I(s-\kappa)$ $s\in \mathbb{C}$ ;
(ii) (i) $I(s-\kappa)$ socle filtration $K$-types ;
(iii) (ii) .





$\theta$-stable Siegel Lie $\mathrm{q}_{i}(0\leq i\leq n)$ . $\mathrm{q}_{i}$
Levi $i$ $\mathrm{u}(\mathrm{i}, n-\mathrm{i})$ . $\lambda\in\sqrt{-1}\cdot \mathrm{u}(\mathrm{i}, n-i)^{*}$
$A_{\mathrm{q}_{t}}(\lambda)$ $U(\mathcal{B}\mathrm{c})$ . $K\mathrm{c}\simeq \mathrm{G}\mathrm{L}_{n}(\mathbb{C})$
highest weight $(r_{1}, \ldots, r_{n}),$ $r_{1}\geq r_{2}\geq\cdots\geq r_{n}$ ,
.
Proposition. (Lee, [L] Theorem $5.2.+\alpha$ ) $n$ even ; $n=2l$ .
$k\geq l$ , $I(k-\kappa)$ Siegel
$A_{\mathrm{q}_{i}}(\lambda_{k,i})$ ; $\mathrm{i}\equiv k$ $(\mathrm{m}\mathrm{o}\mathrm{d} 2)$ $0\leq i\leq n$ ,




Remarks. (i) $A_{\mathrm{q}_{\dot{f}}}(\lambda_{k,i})$ minimal $K$-tyPe
(
) ( ) ,
$k$ : odd , $I$ ( $k$ $\frac{3}{2}$ ) $(k-1,1-k)$ $K$-tyPe non-tempered
.
, ” odd weight”
, $n\cdot m(a)\in P\mapsto \mathrm{s}\mathrm{g}\mathrm{n}(\delta(a))|\delta(a)|^{\mathrm{s}}$
$([\mathrm{L}]+\alpha)$ .
, $(3, 3)$ , $(2,$ $-2)$ , $(-3,$ $-3)$ K-type
, 3 Siegel non-tempered local Arthur packet
( , ). $n$ :even ,
\mbox{\boldmath $\theta$}\mbox{\boldmath $\theta$} $\mathrm{q}_{i}$ Siegel Siegel
, “Parity ” .
(ii) $A_{\mathrm{q}_{\mathrm{i}}}(\lambda)$ (wave front set)
, $Jord(2^{i,+}, 2^{n-i,-})$ .
(iii) $n$ : even ,
$I(s-\kappa)$ [L] .
III. DIFFERENTIAL OPERATORS AND PROOF OF MAIN THEOREM
$n=2l$ even , Main Theorem .
$k\geq n$ , $I(k-\kappa)$
. , step
$=$ { $z=z=x+\mathrm{i}y\in M_{n}(\mathbb{C})|y$ : } ,
. $i\equiv k(\mathrm{m}\mathrm{o}\mathrm{d} 2)$ $0\leq \mathrm{i}\leq n$ $i$
:
(1) $\delta(y)^{s/2}\xi(y,$ $h, \cdot\frac{s-k+\mathrm{i}}{2},$ $\frac{s+k-i}{2})$ ;
68
$I(s-\kappa)$ K-tyPe $\tau_{i}^{-}$ ;
(2) $\delta(y)^{s/2}\xi(y,$ $h; \frac{s+k-i}{2},$ $\frac{s-k+\mathrm{i}}{2}.)$ ;
$K$-type $\tau_{i}^{+}$ $I(s-\kappa)$ .
Proposition. $h$ , $(p, q),$ $p+q=n$, . $s=k$
, (1)
$\delta(y)^{k/2}\xi(y,$ $h; \frac{i}{2},$ $\frac{2k-\mathrm{i}}{2})\neq 0\Leftrightarrow n-\mathrm{i}\leq q\leq n,$ $0\leq p\leq i$
(2)




. $k\geq r_{\iota}$ $2k-i\geq 2n-n=n$
$\Gamma_{n-p\mathrm{o}\mathrm{r}q}(\frac{2k-i}{2})^{-1}$ 0 . ,
$n-q\leq \mathrm{i}$ $n-p\leq i$ .
$\tau_{i}^{-}\otimes\sigma_{i}$ $\tau_{n-i}^{+}\otimes\overline{\sigma}_{n-i}$




Proof of Main Theorem: the case $k\geq n=2l$ . Remark
$\tau_{i}^{-},$ $\sigma_{i},$
$\tau_{n-i}^{+},\check{\sigma}_{n-i}$ , $I(s-\kappa)$ $K$-type
. Shimura [SOO], Chapter III, 12-13
$n$ differential operators
$( D_{-,\tau_{i}}^{\sigma_{i}}f^{-})(\zeta)$ , $(E^{\tilde{\sigma}_{n-i}}f^{+})(\check{\zeta})$ ,
$f^{-}\in\tau_{i}^{-},$ $f^{+}\in\tau_{n-i}^{+},$ $\zeta\in\sigma_{i},\check{\zeta}\in\check{\sigma}_{n-i}$ ;[SOO], p.94, (12.23). [SOO],
Lemma 139 $f^{-},$ $f^{+}$ , $z=x+iy\in$
$z$
. [800], Lemma 139 $\tau_{i}^{-}\otimes\sigma_{\mathrm{i}}$
$\tau_{n-x}^{+}\otimes\check{\sigma}_{n-i}^{+}$ , $\zeta\in\sigma_{i}$
$\check{\zeta}\in\check{\sigma}_{n-i}$ ,
$D_{\tau_{\dot{\mathrm{t}}}^{-}}^{Z}(\mathrm{e}^{\sigma(hx)}\xi(y,$ $h; \frac{s-k+\mathrm{i}}{2},$ $\frac{s+k-\mathrm{i}}{2}))(\zeta)$
$E^{Z}(\mathrm{e}^{\sigma(hx)}\xi(y,$ $h \cdot\frac{s+k-\mathrm{i}}{2}\}’\frac{s-k+\hat{l}}{2}))(\check{\zeta})$
$s\in \mathbb{C}$ $c(s)$ .
$A_{\eta_{\mathrm{i}}}(\lambda_{k,i})$ $K$-type . $s=k$
$c(k)\neq 0$ , Proposition $\mathrm{I}\mathrm{I}$ Remarks (i) (ii)
.
The case $k=l$ . regular $k=l=n/2$
Proposition , .
$A_{\mathrm{q}_{i}}(\lambda_{l,i})$ minimal $K$-type 1
$(k-n+i, \ldots , k-n+i, i-k\ldots., \mathrm{i}-k)=(i-l, \ldots, i-l)$
.
$\mathrm{I}\mathrm{V}$ . CONCLUDING REMARKS
(i) , I Theorem 00
$h$ $(p, q_{)}r)$ vanishing, non-
vanishing . Siegel-Eisenstein Fourier
70
. , regular
$n$ , $h\in S_{n}$
Whittaker ( ) (Y. Hasegawa).
(ii) Lee [L] Shimura [800]
$\psi_{Z}(s)$
$\sigma_{Z}\in\overline{K_{\mathbb{C}}},$ $s\in \mathbb{C}$ $\text{ }$.
. , [L] .
, .
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